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ft) tfre Claims: 

1 . (Currently Amended) An integrated circuit, comprising: 

at least one main circuit operable to perform one or more functions, and including at least 
one I/O node for receiving or transmitting an operating signal; 

an active termination circuit having first and second MOSFETs of the same type coupled 
directly connected to each other in series across a Vdd node of a first source potential and a Vss 
node of a second source potential, the at least one I/O node being coupled to a common node 
between the first and second MOSFETs; and 

a control circuit opexable to bias the first and second MOSFETs such that they exhibit a 
controlled impedance at the common node. 

2. (Original) The integrated circuit of claim 1, wherein the first and second MOSFETs are 
of the N-channel type. 

3. (Previously Presented) The integrated circuit of claim 1, wherein the first and second 
MOSFETs are of the P-channel type. 

4. (Previously Presented) An integrated circuit, comprising: 

at least one main circuit operable to perform one or more junctions, and including at least 
one I/O node for receiving or transmitting an operating signal; 

an active termination circuit having first and second MOSFETs of the same type coupled 
in series across a Vdd node of a first source potential and a Vss node of a second source 
potential, the at least one I/O node being coupled to a common node between the first and second 
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MOSFETs; and 

a control circuit operable to bias the first and second MOSFETs such that they exhibit a 
controlled impedance at the common node; 

the control circuit including a first gate control circuit operable to provide a first gate 
drive signal to a gate of the first MOSFET, and a second gate control circuit operable to provide 
a second gate drive signal to a gate of the second MOSFET; and 

the first and second gate drive signals being such that a quiescent voltage potential of the 
common node is between the Vdd and Vss potentials, 

5. (Original) The integrated circuit of claim 4, wherein the quiescent voltage potential of 
the common node is at about a midpoint between the Vdd and Vss potentials. 

6. (Original) The integrated circuit of claim 5, wherein the quiescent voltage potential of 
the common node is substantially non-zeto. 

7 . (On ginal) The integrated circuit of claim 4, wherein: 

the first gate control circuit includes a first impedance coupled between the gate and a 
drain of the first MOSFET and a first current source coupled from the gate of the first MOSFET 
to the Vss node; 

the second control circuit includes a second impedance coupled between the gate and a 
drain of the second MOSFET and a second current source coupled from the gate of the second 
MOSFET to the Vss node; 

the control circuit includes a third current source coupled between the Vdd node and the 
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common node; and 

respective magnitudes of the first, second, and third current sources are controlled to 
achieve the controlled impedance and the quiescent voltage potential at the common node. 

8. (Original) The integrated circuit of claim 7, wherein the first, second, and third current 
sources are voltage controllable and produce respective currents in response to a current 
command signal to achieve the controlled impedance and the quiescent voltage potential at the 
common node, 

9. (Original) The integrated circuit of claim 8, wherein the control circuit fiirther includes a 
scaled MOSFET coupled in series with a fourth current source from the Vdd node to the Vss 
node, a third impedance coupled from a drain to a gate of the scaled MOSFET, a fifth voltage 
controlled current source receiving the current command signal and being coupled from the gate 
of the scaled MOSFET to the Vss node, and an operational amplifier operable to produce the 
current command signal based on a reference voltage and a voltage at a source of the scaled 
MOSFET. 

10. (Original) The integrated circuit of claim 9, wherein a ratio of the magnitude of the 
reference voltage and the magnitude of the fourth current source is substantially the controlled 
impedance at the common node. 

1 1 . (Original) The integrated circuit of claim 9, wherein the scaled MOSFET is a scaled 
version of the first MOSFET. 
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12* (Original) The integrated circuit of claim 9, wherein: 

the control circuit includes a voltage source operable to produce about 1/2 of the voltage 
potential between the Vdd and Vss nodes, and a reference resistor coupled from the voltage 
source to a sixth current source; and 

the reference voltage is taken at a junction of the reference resistor and the sixth current 

source. 

13. (Currently Amended) An active signal termination circuit, comprising: 

a first N-channel MOSFET having a gate terminal, a drain terminal, a source terminal, 
and a bulk terminal, the source terminal and the bulk terminal being coupl e d directly connected 
to a common node, and the drain terminal being coupled to a Vdd node of a first source potential; 
end 

a second N-channel MOSFET having a gate terminal, a drain terminal, a source terminal, 
and a bulk terminal, the source terminal and the bulk terminal being couplod directly connected 
to a Vss node of a second source potential, and the drain terminal being coupled to the common 
node; and 

a control circuit operable to bias the first and second MOSFETs such that they exhibit a 
controlled impedance at the common node. 

14. (Currently Amended) The An active signal termination circuit of claim 13 , comprising: 



2003 P 50956 US 



Page 5 of 13 



Amendment 



PAGE 6/14 * RCVD AT 4/6/2005 6: 1 0:24 PM [Eastern Daylight Time] * SVR: USPT0-EFXRF-1 /0 ' DNIS:8729306 * CSID:972732921 8 * DURATION (mm-ss):03-22 



04/06/2005 17:09 9727329218 SLATER £ MATSIL LLP PAGE 07/14 

* 

a first N-channel MOSFET having a gate te rminal, a dram terminal a source 
terminal, and a bulk terminal, the source terminal and the bulk terminal being coupled to a 
common node, and the drain terminal being coupled to a V dd node of a first source TOtentiaU 

a second N-charmel MOSFET having a gate terminal- a drai n terminal, a source termjnaL 
and a bulk terminal, the source terminal and the bulk terminal being cou pled to a Vss node of a 
second source potential, and the drain terminal being coupled to the common node; and 

a control circuit operable to bias the first andsecond MOSF ETs such that they exhibit a 
controlled impedance at the common node, wherein the control circuit comprises: 

a first gate control circuit including a first impedance coupled between the gate terminal 
and the drain terminal of the first N-channel MOSFET and a first current source coupled from 
the gate terminal of the first N-channel MOSFET to the Vss node; 

a second control circuit including a second impedance coupled between the gate terminal 
and the drain terminal of the second N-channel MOSFET and a second current source coupled 
from the gate terminal of the second N-channel MOSFET to the Vss node; and 

a third current source coupled between the Vdd node and the common node; 

wherein respective magnitudes of the first, second, and third current sources are 
controlled to achieve the controlled impedance and the quiescent voltage potential at the 
common node. 

15, (Original) The circuit of claim 14, wherein the first, second, and third current sources arc 
voltage controllable and produce respective currents in response to a current command signal to 
achieve the controlled impedance and the quiescent voltage potential at the common node. 
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1 6. (Original) The circuit of claim 15, whereto the control circuit further includes a scaled 
MOSFET coupled in scries with a fourth current source from the Vdd node to the Vss node, a 
third impedance coupled from a drain to a gate of the scaled MOSFET, a fifth voltage controlled 
current source receiving the current command signal and being coupled from the gate of the 
scaled MOSFET to the Vss node, and an operational amplifier operable to produce the current 
command signal based on a reference voltage and a voltage at a source of the scaled MOSFET. 

17. (Original) The circuit of claim 16, wherein a ratio of the magnitude of the reference 
voltage and the magnitude of the fourth current source is substantially the controlled impedance 
at the common node. 

1 8. (Original) The circuit of claim 16, wherein the scaled MOSFET is a scaled version of the 
first N-channel MOSFET, 

19. (Original) The circuit of claim 1 6, wherein: 

the control circuit includes a voltage source operable to produce about 1/2 of the voltage 
potential between the Vdd and Vss nodes, and a reference resistor coupled from the voltage 
source to a sixth current source; and 

the reference voltage is taken at a junction of the reference resistor and the sixth current 

source. 

20. (Currently Amended) An active signal termination circuit, comprising: 

a first P-channel MOSFET having a gate terminal, a drain terminal* a source terminal, and 
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a bulk terminal, the #am source terminal and the bulk terminal being coupl e d directly connected 
to a Vdd node of a first source potential, and the aeuree drain terminal being coupled to a 
common node; 

a second P-channel MOSFET having a gate terminal, a drain terminal, a source terminal, 
and a bulk terminal, the drain source terminal and the bulk terminal being coupl e d directly 
connected to the common node, and the source drain terminal being coupled to a Vss node of a 
second source potential; and 

a control circuit operable to bias the first and second MOSFETs such that they exhibit a 
controlled impedance at the common node. 

2h (Currently Amended) ¥he An active signal termination circuit of claim 20 . comprising: 

a first P-cbannel MOSFET having a gale terminaUa drain terminal, a source terminal, and 
a bulk terminal, the dram source terminal and the bulk terminal being coupl e d directly connected 
to a Vdd node of a first source potential, and the ee«fee drain terminal being counted to a 
common node: 

a second P-channel MOSFET having a gate terminaLa drain terminal, a source terminal, 
and a bulk terminal, the dgak» source terminal and the bulk terminal being coupl e d directly 
connected to the common node, and the souree drain terminal being counted to a Vss node of a 
$econd squyce PQtential; ancj 

a control circuit operable to bias the first and second MOSFETs such that thev exhibit a 
controlled impedance at the common node, w herein the control circuit comprises: 
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a first gate control circuit including a first impedance coupled between the gate terminal 
and the drain terminal of the second P-channel MOSFET and a first current source coupled from 
the gate terminal of the second P-channel MOSFET to the Vdd node; 

a second control circuit including a second impedance coupled between the gate terminal 
and the drain terminal of the first P-channel MOSFET and a second current source coupled from 
the gate terminal of the first P-channel MOSFET to the Vdd node; and 

a third current source coupled between the Vss node and the common node, 

wherein respective magnitudes of the first, second, and third current sources are 
controlled to achieve the controlled impedance and the quiescent voltage potential at the 
common node. 

22. (Original) The circuit of claim 2 1 , wherein the first, second, and third current sources are 
voltage controllable and produce respective currents in response to a current command signal to 
achieve the controlled impedance and the quiescent voltage potential at the common node, 

23. (Original) The circuit of claim 22, wherein the control circuit further includes a scaled 
MOSFET coupled in series with a fourth current source from the Vdd node to the Vss node, a 
third impedance coupled from, a drain to a gate of the scaled MOSFET* a fifth voltage controlled 
current source receiving the current command signal and being coupled from the gate of the 
scaled MOSFET to the Vss node, and an operational amplifier operable to produce the current 
comm and signal based on a reference voltage and a voltage at a source of the scaled MOSFET. 
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24. (Original) The circuit of claim 23, wherein a ratio of the magnitude of the reference 
voltage and the magnitude of the fourth current source is substantially the controlled impedance 

* 

at the common node. 

25. (Original) The circuit of claim 23, wherein th e scal ed MOSFET is a scaled version of the 
first P-channel MOSFET. 

26. (Original) The circuit of claim 23, wherein: 

the control circuit includes a voltage source operable to produce about 1 12 of the voltage 
potential between the Vdd and Vss nodes, and a reference resistor coupled from the voltage 
source to a sixth current source; and 

the reference voltage is taken at a junction of the reference resistor and the sixth current 

source. 

27. (Currently Amended) A method, comprising biasing first and second series coupled 
MOSFETs of the same type such that they exhibit a controlled impedance at a common node 
thereof, wherein the first and second MOSFETs are coupl e d directly connected to each other in 
series across a Vdd node of a first source potential and a Vss node of a second source potential, 
the common node being between the first and second MOSFETs, 

28. (Previously Presented) The integrated circuit of claim 4, wherein the first and second 
MOSFETs are of the N-channel type. 

2003 P 50956 US Page 1 0 of 1 3 Amendment 

PAGE 1 1/14 1 RCVD AT 4/612005 6:10:24 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:9727329218 * DURATION (mm-ss):03-22 



' 04/06/2085 17: 09 9727329218 



SLATER & MATS I L LLP 



PAGE 12/14 



i 

29. (Previously Presented) The integrated circuit of claim 4, wherein the first and second 
MOSFETs are of the P-channel type. 

30. (Previously Presented) The method of claim 27, wherein the first and second MOSFETs 
are of the N-channel type. 

3 1 . (Previously Presented) The method of claim 27, wherein the first and second MOSFETs 
are of the P-channel type. 
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